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A compound of the formula:and compounds of the 
formulas:whereln R1 Is Independently In each 
occurrence C1-20 hydrocarbyl or C1-20 hydrocarbyl 
containing one or more S, N, O, P or Si atoms, C4- 
16 hydrocarbyl carbonyloxy, C4-16 aryl 
(trialkylslloxy) or both R1 may form with the 9- 
carbon on the fluorene ring a C5-20 ring structure or 
a C4-20 ring structure containing one or more 
heteroatoms of S, N or O; R2 Is Independently in 
each occurrence CI -20 hydrocarbyl, CI -20 
hydrocarbyloxy, CI -20 thioether, CI -20 
hydrocarbylcarbonyloxy or cyano; R3 Is 
independently in each occurrence C1-20 
hydrocarbyl or C1-20 hydrocarbyl substituted with dl 
(C1-20 all<yl)amino, 01-20 hydrocarbyloxy or C1-20 
hydrocarbyl or trl(C1-10 all<yl)siloxy; a is 
independently In each occurrence 0 or 1; X Is 
Independently in each occurrence a halogen moiety; 
andZ is independently in each occurrence -B(0H)2, 
-B(OR4)2 orwherein R4 is independently in each 
occurrence a C1-10 alkyi groupand R5 Is 
independently in each occurrence a C2-10 alkylene 
group. 
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r ;u ^ a ^ r u - T s> 1. . m # « M 4 1 1 ~ 100 (Dikt hh . n ^ 
S:{::0~loo<7)i:-CabS. n + m{iii'-^r<i:tlOf*5. X(iS^tL<Ji** 
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( C 1 - 2 0 7' ''^ =^ ^^ ) T i y . C ..^^h Y :^ )U\z iVt^ . hV ( C i . i o T ;W ^ 
JV) a ^ X C 1 . 2 0 1 F n h" ^l- f * !> . b # ^ M i t 0 ~~ 3 O S T' S> 

u t L < {ir ;wdE.;n:jar u -;w=j-'3f V s ( c i.4T;i/^;P ) v 
D ^ , c 1 _ 1 0 r ;p ^ . X c e - 1 o r U - ;p t U < r ;w ^ S ^ r U - ;P t 
S)!.. §^>t<J:D»tL<{i. RMii/(Ci.6r;i-^^i-) rsy. Cl-lor;^3 
^ X c 

i.ioT;W^;I^-CS) I. . ffiwff * t V^IIJS»«l-*5<'^-C. * L < ti c i-ioT/l-^ 

n-. c 6 - 1 0 T y - /i- X «i c 7 . 1 0 T /i- /I' r u - ;w f * 0 . i o * t < {± c , . i o 
r ^ /l^ f $> I. . t L < ti . hitO-lTh*) . MhntKiihiiiThl 

o 

•OCC(R') = CHR' (VI) 

ntKii. R5{i:7j<fRX{i: C i.4r;U^;l^T*> 0 , J; •) » * t < {i*^X{i;< 
i-)]^-Chl. R6{iff ^ t < «i7l<«. Ci.2ot Hn;^;Pt';UX{±Ci.2ot Ho;^ 
;>h';L'5r i^-CJ) S . J: 0 » * L < . R^Ji:**, X C i . 2 o t H n ;^ ;P b';l/ 

T' J) .g. o S ^> <}; D » ^ t < . R 6 {i 7j< ^ . c 1 . 2 0 T ^ X {± c 6 - 1 0 T U - 
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ii: 7K » . c 1 . 4 r ^ . 7 x - X {i c i . 4 r ;^ 3 f s> l> , 



f-^, C6-2oTU-;l', C6-2oTU-;l^=t=3fv'. Ce-zoTU-ZW^^t, C7-20T 
y ^ C T-toT :(} V - IV t ^ . C t -z^r IV :^ ~ ill- 1 . C7-20T5 

p , y\n . C 1.20b H n ;i^;t/h';l/X;W* c i.2ot H a*^^ t';l/X;l^7 -f - 
c l.2or;^=^f r 5 H Xii c ^.^o t K p ;^ ;w h';^* =sf j^f* I. , R^i:"? 

» i t < ii C 1 . 2 0 1 H n ^ f /I. :t ^ 1/ X ii T y T- ?> » c (± 0 ~ 3 O ^ lit f' 
(feS. #tL<{ic{±0~l-C'*'5, mhntL<liOX'ht. etKiieii 
0 X «i: 1 T afe I. . 

i T2.7-7 u -;w-9- S^7;W:t v yfi s mX{± n o-^r*5 1 -cafe "5 , flfi^r 
0 f !> € ^ tl S: * * -f . 

.9- i^' b H p ;^ t';l/- t L < {± n b H p ;P b' i^' /t- 7 1/ >- 25,t/'9, 9- 



- ( R7 ) = C ( R7 ) H 



( VII ) 
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h' n;{?;W h';l/- U < (i o b h' n ;P t' i^W ;P 7 /I/ :t V >- U ^ V - & 




E 




(X) 



±5^41, E. RK RK a2ttf n{i±iBfflSt ll t-CS) D . n {i iP- < t 1 "C 
:t y a 9-h h' o ;U h' U T - /I' 7 :t I' :t U V - & V tK U -7 - «i: T Sli 

XI f ^ :5 S 2 , 7-T u - -9- ^ y 'J T - ;P 7 :t 1^ y a 9-^ y i^' U T - 

7;W:t^y:tUd'V~at^^UV-'eS)5. 



E 




(XI) 



±5t*. R2. RK a, b at^ n {i±tES£fc If fCJfe 0 . n {i ii'"" < i: i> 

1 t' Si . 

c: •C2,7-t u -/i^-g- am7 /i-jT w y t «± . m %> L < it n i x h h i^n. 
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0 ~7oo i-y^~i'-cDmM:(7)iti,zhxfzm^. zco^miaoo -soo -t/^- 

0 y ^ - ^' -«0jS*c03KSr ©IR L . 400 ~650 y ^ - ^ -c7)ffii^«0a*O3K 

a - T ^ y if' iiZMXt I b t'' X % I . z co y ^ )V AliMitt I t . m^col^m 

t < {i^ u v-Ji^tg t T . 100 rfil±. j; 15 if t < {ii50 x:Ul±tifcv^t:jt 
mm'&(^mn^'<&.y^)vju-kim^-th^bi:^x%h. ff*u<{i. ^coj:-?^:^ 

ffl(S 350 r BIT . j; 19 ^ t < ii300 'CJ^MT. ft i> t L < ii250 "CiilTKfc 
T®C:l..*lfeHBcO7;l/3j-^y&y;7;l':tl'>':tU::?"-7-i>L<«i:'-K'JV-{i:10 
O'CJjli. J;0»*U<{il50°CJ.:il±t2fcV>t:^SfS)l>. iiO^^fcJi, ClcT) 

y jv V y Rxf y IV :^ V y it ^) -d - h L < MtT^ ^) ~ li'S- 1 L < \i 
1000 V:;Wh>'Ul±. J;'9fftt<{± 5000 h' 71- h ^ JJt ± s S ^ t i 0 lif t L < {i 10 

.oooh';p h ym±. :5rt5#* U < {ii5,oooK;p h ym±. * t t L < «420, ooo 
h';UhyBl±. ^ fCff * t < {il.OOO.OOO H;l/h>'IilTs J; 0 * t < {i 500, 

000 Y)V\-y\:XT. ft i> ^? 1 1 < (iioo.ooo h yj.:JiT<oai¥:%^^»** 
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tItKli. 9-B ji 7 ;^ :t I- V :t U 3" v - t t < ^ U V - {J 5 iJtT . J: O If? 
®*L<{±2.0 jJlT<0*:5Mi£ (Mw/Mn)&^^-r . 

2,7-xAa-9,9- t n ;^ t' /l- 7 /l- :t >- ti . 2,7-'J 7 :^ U y ^ 'J'" 




R S 1 



D . P T C « ffl Tel » fllil ^ t- I) . 

t H-^ b F Q ;{7 ;u f ;W A ij F {i C 3. 1 2 T ;W ^ ^P-^'n U F at^ C e- 1 0 T 'J - ^t- i> 

h K p ;P h' ;l/ A U Y \tl,l-\/ >^'0 7 )Vt V V \i . 2,7- j^' A o -9, 9- x h b' n 

;^ f 71- 7 ;P 5}- V y t!)^' ft HX ^ T- BSc $ tL ^ ^ ;k Jt T" « $ tll> = ^ t < J± . 2 . 
T-v'A D 7 1^ y tSfJ-r t h' n;^ ;l/ f/l'A U F (0^:;PJt{i 2 : 1 L < -e 

<(i2.2: im±-C*)0. §A>tJ;0#*U<{i3 : 1BI±-CJ>S. fftt<{i: 

2,7-i>' An 7 1^ y t >^-ri> t F n t';l^ A u F CO t ;H:b(± 6 : 1 J':lTt' 
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Z<r)Umii . t K n b';PA V ¥ h L < ii^ n :^ )l h';W -J j\ U K b 2,1-'J 

n7;l';j-^ycoSft{c*f tT203»jyT. i 0 t < {4 8 S iJJlT . fttiSft 
U<{4 4S*mTc0 7j<i?€r;P*U^)i3&sfflv>tiil.,ffiUv^*3?ii^r7j<i?'(bT 
U ^««4 . y\^m.iti- V U A t/=" * K U ATS) O . *ffi-^t;-^ h U A 

m.t^y^t--'^ d^iSi. 1^ ^) i.' y y ^) -a - jVAlf -? y y - T }V ^ ^ts . 
fftU<'>ffl^j^iJttJi{i:4liTy^-n7ASTSil.. ffiH^IDMili: LttSft^r 

S K & ^tf . ffiraf^WSi^Ji** t < {4 , 2,7-i^'An 7;l/:t V >- 1 ^:;^{=*^ t T 
0.0001^: j; D * t < (40.001 $^>(ciDif^b< {40.01^ 

2 ^ ;l/jyT. J: 0 #^ U < {4 0.15^ /WJilT. ^ (>^zi. 

>9 » ^ t < {4 0. 02^ ;Ha T £0 in* ffl S « 

2.7-x A n -9,9- a h H n ;k h' X /l^ 7 tJ- 1/ y (4 , 1 2 , 7-i>' a 

a 7;l';t 1^ y 2r 1 b F a ;{f ;W b';l/i/'A U H t . Mi^ S « x h 7 T /l^ ^ /L- T 

y^:i'>AbFn^j^h'co#4T{=fcv^T«M§-frSii:{=J:'3SJi-fS^i:** 
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±^4". X&t^a{±±IB^gfc H tT'S) 0 s MMi-r h 5T;^=^f;^Ty^- 

'^^la5*T'^) 5 . R6{iC4-2ott«ii, L < {i^J-ft#[lilS]!S-«g|5:J}-X{is . Nt 

^ t- 1> I. . 

»ii Lv^t H n ;^ ;l/ f ;l/ i/VN U h' {± . C 4.201!^ *> t < ii: ^J- S i( 11 ffi )Si ^' ^ U 
h'XiiS, NiL<{±0^#tf'\rnM^&lJ':t±-ttJC3.2oitfi!tL<{i:»-e 
J^'A U HTS>& , J: Oif ^ LV^h h' n t' i/' a ij H {± C i.joBtffil!^ 

j^'A U b'Xfi S i L < O ^ 1 fil±^tf C3-iolii)»«=^'^^ 'J f^'*^* ^ • 5 
0 *f ^ U v-^ h H n /i- fc" A u H {i c 3 - 1 0 T ;^ ^ a >; K s. V c 3 . 1 0 T /i- ^ 
/l^x-T/Wi^'A y H ( C s-ioT yl'^/l'i^A U H ) -e^fe I. . R^i J; 0 

#tt<{i:C4-iofli{»i^-«^*^«iSi,U<«i02:lJJl±-^tfC3-ioliiffi®^~ 
«g|5^-CS>S.R5{j§^>C<]:OSP*t<{i:riiC4-ioT;l^^;watJfC3-ioT;l^ 
df;^x-f;^ (®«$:-&oc3.ior;i'=3f>'M;i^) -chl > ntKii. 
t' ;t/ A u H t!)^ c: (0 :^ S c T ffl v-i ^> I) . 

Tt-iS^-^T b Kn;&;I<'t';wr;I^Tb H t L< (iSJfeb h' o b' T ;W r b h' 
RJCt i D liJi-r S i i: S . #t L < {i. d <0 T ;P t b h' {iTS t'lS § it 

o 

R'.CH 

±^4». R3{i±fBMSi: PI trS) ^ . j; Offi: Uv^^]j|ffi«tfcv%-C, b H n 
iff )Uh')V^^liy oi-Jl . S»7x-;l^. c 3-1 oJi telSIP^ . XtiCs-io^^lt 

M ;^ T * D . ni-f^vii^yXTfi-Ttv. a >- x r r t f . c 3 - 

loBiffiiKT/UT b FXJi CB-ioS^lirojKr/t-T b H t S> S , i c7) ^ iE K J£ 5^ 
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3 X'^^tl^ . 




g JE S 3 

H n ;^ ;l/ b' U 7^' y g 2 , 7- y o 7 ;P :t 1/ y 2: it iR $ t" ff^ IS -t S . *f t t < . 
2, 7- n 7 ;u ^ w y t M -r ■& b K o ;u b T ;u f b F tfo ^: it ii; l . 0 
cfc 0 ^ff t t < {il.5 m± . 

S J: 0 »ii L < (i 2 j.:t±T'S) I. . i: t < {is p 7 V v t*r-f 

§ b F n b /l- T ;P T b H * ;W Jt {± 6 JJIT . i: "9 ^ff 3: t < «i 3 1^ T , * t> » 
A U < {± 2 iiJlTt-J) S . 
2, 7- i^' AO -9. 9- b';^ Ci-ieb H a /I' b;l^ ;^ ;W :^ ;W :t ^ * J©2, 7-^ P 

D V-hSi;fT;W^;l^^ ^'^ 'J ^-h/\.(5D2,7-i^>'NP7;l^:t^y<^^*ttii'ft;# 

ante J; 'ommth ztt^x-^ t . 

2. 7- >>• A a c 9 - 1 6 T 'J - ( h U r ^ /I' o ^ ^ ) « 7 ;^ :t v >- «4 W T 
J: "5 »Ji-t I. i i: I. , ^ >- x ;W * y K i; 3 ;^;^r 7° h 7°p b^ 

y^fiom-trft*f2,7-i^'An7;u^^y^7iy-;l'i:KJES-t"r2.7-j/'>'NP-9 
,9- bx-(4-b Yti^i^y 3:.-)V)y iVifvy^H-L. '^\-^X'Z.ti'^U^<r>^^ 

T\zi5\-^X V'} r)V^)l U P U F J; 0 JOiS t T2,7-i/'>'^P-9.9- b'X-( 
4-F UT;l^^;l/>'n=^i^7x-;l^)7;U:t^ySr4x.l.. 2,7-i>'An7;l^:t^>' 
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iz t5 \-yx mm i,z X '0 2.7-=j j-^ n y lu ^ u y i mitt h ^ t i,z J;: r> X m^-t t :i t 

ipX'^t. >! O :^ ffi CO ^ ft (i , Young, " Novel Carbon Catalysts: Oxidation i 
n Basis Solution," J. Organic Chemistry, Vol.58, p . 3754 (1958) t K H S T 
VI S , tfz. 2,1-i/ /\u y JV-:^ \y y\t ^ Hodgki nson ^ CO J . Chem. Sec . , Vol . 43 , pp 
.163-172 ( 1983) l:iBmo:^ffitJ:^TS^il4'T^'fki?nA(Cr03) t«tt 

Sitl-cifct^J: ^2j-'J}^uy )V^vy\,zm^-t^:ihifX% h . 2.1--Jfsuy 
ji-r^u y ii:30-ioo mM.j-^--tyh<7)Mi'yx)i'-!i-^ymRV^ 2 ~io**^^--fe y 
}'CO;<jV:^r hrti\^t ymco^^TiiZ t5\^x 3 -~ 10-^^(7) y X. y~!VtmM^ 
ti&, CicDRJEfiff^ L < {i20•C~50T:c7)SiS^^fev^•C^T:^?^^l. . 4-t 

h' p 7 X - ;W v'' A o 7 ;t/ :t P >- ti b U T ;P ^ ^' n U H fc ct) ^ jte to ff 1 1¥ * 

2,7-v'' A a-9,9- K'^ ( 4-h 1< n ^ 7 X - ) 7 :t 1/ >- {i2. 2 —3.0 S 
<?5hUr/I/^;l'j^'J;l'^'nyh'i:. 3.0 ~6.0 S*«OS*iO#i5ETt*3V>TjtM 
ClCORJCJiff L< {i20'C~40iC(7)fflJ?tfcV->Tff*)ixS , iCDRmit 

71- 5&S |!T S L tg a T J) § , 2, 7-x >'N n -9, 9- fc' ;^ ( 4- h U T =5f >- a ^ x ) 7 

2.7-i''>'Nn-9- ■«7;l':tWy{i3SS^-^^ffitC<i: 0 s 3-. 4-. / Xl,± 

6- ffifci3V^T ^ (=liZW.mLX i J: V^, ^ L< 3-. 4-. / Xiib-mt 

9-fi[ fcfc(taa^<ofrtsm§^LS, #<o«^. 9-g \,zhn ^mm-^^ ->ti^ 

t3-, 4-. 5-StX/X(i6-ett5V^TIlSISrff 0 i: , 9-^ t T S t L < ^: 

mmti^ii^hxhbo , 

2|s^BJ«2,7-r U -/P-9- ■»7;W:t^y{i, :^ -y ^ (Oil) MiEXJiT U 

7- >''yNn-9- Bm7;Pjj-wyS:An^«]K^b-&fti:«M§-frl.ii:t=J: OMJi^ 

U a"' -7 - S y U V - (i . T U - /l^ >N U F 5: -y 7° U y y -f ^ ^zMLfzU'^^zH 
V'i-C 2,7-yAo-9- 7 ;l^:t V y 5 V-i -y 7° U y ^J' -r S i fc J: 0 Sja $ 
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til , --y ( om) Mmii. U ¥ b LX^m-tl ^ bcOT^ h^m&v 




(XII) 




(XIV) 




(24) 
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;i/ ;t Q f ;W X - T ;l/ SB , S F . X t F n df t" *> I. o » i t < , Z 
{ihyr/t-^/Ui^n^i^gS^. xtx;|^, x^:^;l^, -? U ^ VXiih V 7 Jit 

y ■ y y ^ o 7' T > §15 T- I) <, 

*^BJ0 2,7-i^'An-9- 7 1^ y }4 , 7 -f ;U A « ^ t ffl 1,^ S C i: <7) T" 

'f:t-FtfflV>|.C:i:*^f§l.. SFtL<{i, ■e«^J:'5'&7'f;l/A{4^3KJfi:L 
■rfflV^/i^tl^, 2,7-i^'AD-9- *|«7;W^^y<^*U ^V-Ji, 2.7-i''An-9- 

ffi * , i {f X f X ;W , X f - ;U . v V S K . -t S h' , h U 7 ;P jj" d h' x 

2,7-i>'r U - ;l--9- SJS 7 /l/:t 1/ >-St/9-Blt 7 :t 1^ V :t U V - t L < «4 
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S. \o ^ 5 



2, 7- v'' ^^ n -9- S 7 ^ a 1^=' A n ^ # ^ -ft ^ ifid , Fir M <?) :t 'J V - S 

n3?#Kt*f-ri.2.7-i^>'>P-9-S^7;l/:tl'y<!0t;l/Jt{i:l : 2 hb<ii-^tl 
#tt<{±l : ltL<{i'?-tLl.H±. X*}MtL<ii2 : 1 hLKii^fi 

t tV%Ji^. An^#]^-ft,#*8!lt*f-tS2,7->''Ap-9- § « 7 ;P :t V > tfO ^ it 

y ti^ m ii h . 

i: O K i£ . Colon Journal of Polymer Science, Part A, Polymer Chem 
istry Edition, Vol.28, p.367 ( 1990) . Jtt>'Colon CO Journal of Organic C 
hemistry, Vol.51, p. 2627 ( 1986 ) tc: fB« § T I. ^ ts! -? T tif *) I. « 

# ^> tL s r u -;i^-9- mmy )i':^i^yRx/9-m^y j\^^i^y^ u d'v- 



(26) 1-5 10 535 

y yRX/9-W.my fl-:^ V -^f^-RX/^ V -7-1,^ . loyda A><OBullet 

in of the Chemical Society of Jopan, Vol.63, p . 80 (1990) t IS 0 ffi i 

~100 13 v^T 1 ~24^|§fi=i?ixl. . 

ffiOHjiffiiKKfeV^T. :tU:^V-atlfjK'JV-{i. YamamotocT) Progress in 

Polymer Science, Vol.17, p . 1 153 ( 1992) 15 « ^0 i£ 1= i o T jt t ^ ^1 i: 

t'# I) . c: co^rft fcfc T . 2,7->''AD-9- a»7;i/j}-^ y (i ;l/ ( 1.5-i/ 
^'n^^^'i^'xy)il#:(^J^®cOi!'-^r<i:taife»«:i'y^r;H!(ilSaOf'J;*'yF 
i:fr(?)iJ'-^r<fctail*<551.5-v^'n:t^':5'>''x>'t. ^J^Jfrh^t 
KO77y"4>T'«j5!l!§ixl..^<0Kffi{i»*t<{i70X:lil±T2B^l':il±fi=i?*i 
I), ft ^ 5S ® # *5 V-i T . * ^ 0J <7) -(Is ^ (i , Miyaura <7) Syntheti c Cornnun 
ication, Vol.11, p. 513 (1981) ^itX Wal low^) CO Ameri can Chemical Society Po 
lymer Preprint Vol.34, (1), p. 1009 ( 1993) \Z%^W,<r>-H ^^\,Z i. Xm^^-f h Z. 
hifiXth . L<nlim^Zii\^X . 2,7->''Ao-9- a^7;l/:t 1^ yti , 2.7-i^'f-:t 
t t < {i:2.7->'^^ U - ^ - ;l^-9- jTL' y h U r - h i: HiiS 

^^h:Lti,z^nx-^'i!B-fi>~mmmi,zmit^ixh. i^\^X':L<n-mmmt. tt 
^iSOf-h^^x h u 7 i:=.;i^*;^7 -f y ny i/yy i.Axf 7\(.i&i^^co^^T . 70 
•Ctil±-C 10-100 l^ra. ftffitt^li. mx.\iV)Va^yR-(/:s:.^ y-)V^X'2,l-'J 

2.7-rU-;U-9- Bj^7;l/5rVyX{i2.7'-T 'J -/I'-g- aie7;i':t v u 

X' h h X 0 -^j: mmmm^z a \^x ^ z<r>v ivi^u^ i^W'^ifit. -^mmu^ 
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mcomMMMI^za^-^X . J\n y j: V ^) r )V ^ }V iy u ^ a: - f iV^ 2 ,1 --J 



(R2) 




Si(BlO)3 . 



Rl Rl 



(rIO) 3SiO 




OSi (R10)3 



5 tS ^ 6 




OSi (Rl 0)3 



HCl- 




K (K ^ 7 
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hm-»l>zmitt I ^ t^^-Z-^ & . milt. 4,478,270-^, MartinOOr 

ganic Synthesis, Vol.51, p. 35 S.t/^Handbook of Preparative Inorganic Chem 
istry, p. 1662(1963) , Academic Press, New York Sr # B§ § it Jt Vi , icOSJlGffi 




S S 8 



i-5o»* Lv^^it««t jav^T . 2.7-h h'pdf i^ru -^i^-g-a^^/L-jj-v 

, smr i yco^^T . O'CliXT <^^S.X' . t F n x r ^- - h t 

2,7-T I) --(l^-Q- )V it VVX\i.2,l' - T U - ;l^-9- fi » 7 ;W :t 1^ > 4" U 3"' 
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MSrfflV^T iOjgfgSrlg^tl. C: k J: -5 T i^Ty-fLSix^2,7-T U -;l^-9- « 
my yAV^2.T- T 'J -71^-9- a^7;l/:tU>':tU=?'V-X{i^U'7-Sr 

. 7 ai/' 8 fc^l-RJEJi . 9-h F a ;^ t' U r /l- -2, 7- i^nuyjl 

m(^mmmmi,z}3\^x . 2,7-h h*adf vtu-^i^-q- ■:^7;p:tpyx{i:2.7' 

tii- {i M ^ « 5* i o T U V i^Vl^ X - r K -ft -t I. ^ k T' # I. , f 

CO j; a ^ / U i^'/l-x-T;U{4»* t < {i;2,7-t F n =3f 7 U - -9- ffiM 7 
:t V yX«±2,7'- h F n i^T U -;l/-9- 7 /I/ Jj" U V U :f V - X 14 'J V 

•^l:^^U'>At^gtt$^t§^i:{;:J:')■cM^^^yy'f^:*«§i^,x^dfi/^,t< 

li^ V IVM^ Mf&t ^ . <0 j; d ^ )£ {4 . Handbook of Epoxy Resins, Le 
e and Nevi 1 le (1967) tClE^ S tL t Vi & . ^ COlj^t: 9 XTrit . 
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l^NaOH 
(R2)a (R^'a 




R t5 S; 9 



«i7 ^{iffl^t ioT:: t^s. ffl^. «o Jf § {io.oi~200 s n 

{i, z<r)a-T-iy^'hb<i,i7^)PJ^(om^it 50~200 5. x^yvht <, 

S Sllli««t *3 l-^T {i . tLl. low {i0.05~ 2 S^'nyt'*!). 

h . ^ <r> ^ tun - ^ ^ y if \t . ^<0M^P§fi7t«BSti 

A ^ ff^ ^ -f 1. * fr (± M -ffi s. t>' r y - ;^ « j£ tt * s s i t s ^ . » 



(3 1) #^^11-5 10 53 5 

li9-mmy Jl'^^l' y:t V d'7-XI,±:i^V -^-t-kts . W::i -r- -( y^cotiibliZli 

, z<7)m^miito.5 ~5.o y h co2,7-xr u -;i'-9- am^/t/rtuy 

X 9-a 7 :t y :t U 3- V - X ii: U -7 - S: ; i: if t t V> . CI <0 ffl ^ 
5^ K ^ a / X i± an gft J: o T 1^ * L T t J: V ^ , ^ ]S5 3{)^ ffi » -e J) I. « , 

c:c7)3-r >'/s:ie:^^^:*tt(::# t T 7 )VM,^:mit^ ^ . mmm'&.Rr/mm 
^co-K^^y ^ f\^M.^jfmt I . ; <5o 7 -f ;^ A if t u < (i ff s « « 6^ - T- 
J, 0 , t =5rv^. * t < {i. 7 «ilOO °CJil± 

. j;'3ffiit<{ii5ox;jji±. fttfftt<«i20ox:ui±<o«ajgtftstLi.fc« 

# !> . y V =y )V:!i-T )VT - JV^^m^'k^t h y )V V y i}^ hy ^ JV A ^ 

I. . 

m<^Mmmmiizi5\.\r . 2.7-j^'T u -;i/-9- a«7;i^3j- >'awf9-s^7;^J^■ 
^y^u^•■v-x{^4<'uv-(±-gp^gft§•tt•ci>j;v^. ^tHiB^^b LX^i^ 
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i-tcii^izm^^ hill . ^cox o^^B^^i^ma. -eot^fiieoi a 

SI M gi] 1 - 0 0-9.9- ( jr y/l- ) 7;^-:tI^y 

afl#H^tt5V^T2,7-i^'^'nn7;l':tl'>'(43g. 0.183 ^ ) & t;^ 120inL tfO 
p< /t- X ;u V h' (DMSO) CO ig#L7t?S h 'Jx•f•;^Ty^- 

l> A n 'J H (2.3g , 0.01^ ;t/)S.t;f60inL«*K-ft;-^- h U A (?) SOfi * A' - -fe y 
h yii'Mm^M Itz . 2-x f- ;^ a, ^ ;^ 7- o S K (85g, 0 . 44^ Z<Dm 

^mitfi&o'cizmi . }j:v^-c 2 ^r^co a *> t3o-ct=ffiT tJt , ^mmi^^' n-? h 

y 7 ^ ~ (HPLC) t j; D -9- ^ T/l^ % ^^ff t . P P 7 ;l/:t W 

M^fets ff7t^±Bgil«0jefK*^'^^^iXJt o 7j<(200niL)St/'i^'xf-;kx-x/K250iii 

Rt/Tiitrnf^L . (MgSOi). ^!E&S-frTX-T7W&l^*Ufc, 

^BK^S^St & ^ i: t= J; •? . ^H^5r?S<^5fc LT2,7-i^'^' nn-9.9- ( 2-xf■ 
;^ a. df ;l. ) 7 ;l-:t >- ( »j±[200 1 mmHg) &#7t (79g, JR*94>''?--fe V h 

) . HPLC:53^ tif t J; D - CO i fig ti (i 1$ S 99^° - -fe y h T- S> I. i t * ^ ih. . r n 

mmm2 -9.9-i^-n- 7'f-;W-2.7- i^7'P^7;l^:tl^y 

2,7-i''7'D^: 7 P y (32. 4g. 0.1^ ;P ) , n-7'f-;P7' n 5 H (75g, 0.55^:;W 
). -f h7-n- ■f^ll'Ty't-'^J^i'^^J K (1.5g)Ry^50A°--fe y hNaOH*?S|?S 

& 80r t T 1 B# la }t t < J* L , i CO S J£ ii ^ -ia ^ T- a t . x - 



(33) 11-510535 

^■^"tfz, mmi^^^-t ^ t . ltfi«oiI»*>'ft ^>fL. ::n^ 400inL wxrJ'y-;!/ 

^Wm^a-it^ ^ I t . m^CO^^Bt LX9,9-'J-n- 'Jfx3=^7)V 
i[Vyh^'^htlfz{A2z. WibJ-^-^y Y . a^l20.5 "C-121.5 °C ) . HPLC^J- 
fffciO, ^ tf04^^S!|{±ttS99.5>''?--fe y h T'S) 0 . r n h y Rl^f ;^ - ;J< V -13 

^ifeglJ3 -2.7-y 7'o^-9.9-((2- ^ h=3s^-^;»;^^;if-;P)x-f-;W)7;l/:tUy 

^X3K2, 7->'':7'n^7;i/jj- 1^^(70. Og. 0.216 ^ ;i')at/^ f-;^ 

T y U-- h (166.08. 1.9^;l/)&SD;?.!t . Cl <5D fijff V v^I^ b 'J > 

;I^ryt-'>A;>{ h=3f>'K (3.3inL, 40«*A--fe y h??|?S)Sr 'J y i^' t= J: O ?g 

S -fk t s ^DfxSr-N^-feyf^ifejf riitJt. i <J5ffllil#:S: ^ ^ y 
Sie^S*. efe<OifefiS:t#^ (79. Og. JR$90A---fe y h ) , 
UttjgHL- 2,7-v''7'0^-9,9- 'J ( 2-Xf-;l/A, ) 7 71^ :t V y 

*tt^J 1 cO^rfe .J: 0 2,7-i^'7"o ^: 7 > Rlf 2-3i ^ )V ;k 7" O 5 F 

J: "9 »3t L7t2,7->'7'P ^-9,9- -J )V ) y)V-^Vy^:. fi4^ 

i)Sri^U*y;K0;ir5i>.{c:jILT^df-9-yCSiEffl§it!t^. J|X*93A---fey 

5 -2.7-x ^ O P -9.9- X ( 3-.X f-;l--l- 7' ^ ;W ) 7 )V ^ V > 

mmmi ffiUm^z^-iX . 2,7->^^'nn7;P:tP-yav'l-7'n^-3- ^f-;l-7' 
T y .t 0 JR $ 90A* - -feyhfilfeO^S C^y^y^'^jB^^t^^) i:Lt2.7- 
i/'^nn-9.9- ( 3-;< f-;W-l- yf-;U) 7 y S: « it t Jt (BS^116 "C- 

117.5 'O . x^^^;^T-^'(ilSM^O^ijtfc-^t. HPLC^^^ J; t5M^*«99 

y Mil±-CS) S c: fc $ tL/i , 
Effigy 6 -2.7-y ^ p 0-9.9- ( 1-A.dr y ) y iV-^W 



(34) 



nD-9,9- i^' d-'^. dfx/1/) y )Vi^Vykm^Lfz { m M.^i>'C - (tVC) 

mmm i - i.i-'J ^ n a -9- kv-j^) ¥-)U7 y 

V-iT 0 °C t-30mLiO f O U i^-" y 4" CO 2 , ^' O n 7 /W :t V (6. 4 

g , 21 s. u =i )V) co^ni tzmmmi>z 6 uico ^ ^ / ~ )i ^ CO T h y y 7 y ^ 

:a'?Ah Hn=3fi/'h'<7)l MmW.t:M Ifz . 25mLO tf U j^' y 4^ <7) y X T ;1/ r b F 
(3.4g . 32^ V =t)V)cr>mmil0^i}'i-fXM I . :^ ]y y ^nm-^m^ ^MSlS. 

pp_9_ V U T -/I/ 7 ;l/:t W y ( 11 87^ ~~ 88'C ) Sr#Jt(7.8g . 89. 6^°- 
■feyh), P'MR ^J-^fKiO, ^^cOffiJit-Sct:^. 

mmm 8 -2.7-'jytt^-9-(A-'J^^)U7 Sy-^yy"J-r-/l-)7;W:tpy 

Br 

\0)— N(CH3)2 

IIM^Jl<0*ffiS:ffl\r^.:t^yi^*fi<^»*i:L''CJR$87.7vs---fey ht'2,7-i/' 
yo:E._9_(4-j;;^^;P7' 5 7-'-;^)7;l':t^y^Sja tit (l!ii214 

■C~216 °C ( b /l-xy*^ ^Bfe^ t:':: ) „ PMR fi^H coliji fc -ic L , 
^ IS fflj 9 - 2.7-y 7' o ^ -9-(4-(2- x^;l/A, Jf )^ y U T - /I/) 7 /I- 

Tj-i' y 
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mMmicoum^M^^x 2 , i -y-:rvi^-9-y)V-^vyRxfA- (2-x 

i')V^^i^)Vit^i^)V) KyXT)Vf^Yi.n2. 7-i/'yn^-9 - (4 - ( 
-fe y h t' H -fe CO H ft 2r # 3t ( ill^68'C~70'C ) . PMR $f * S ffiit i: - SSc L 
SliiglJlO-2.7-y 7'P^-9-(3.5.5-f U .?< f- ;W ^ # U ■f - ;P ) 7 :t y 




3,5,5-h U ^ y -;K7.6g . 53 S D ^: ;W ) <0 ?g & ?S JD L . C:«OR|iE 

LX^m<ni'C-^^'k'^fZ (ill ^108 "C-llO "C, 11. 6g . 64.7>'N°--fe >- h ) . PM 
»ttgiJll-2.7-y ^ -9-(5-y y-2- x - u -r - ;U) 7 ;P:t w y 
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mmmionlfmiizm'yx . 2.7-=Jrx:y=ty ju:^i^yRt/5-y 

fe^S-tit, n^<^m^t LX^m<nit'k^^%tz (11^118 °C~120 'C. iR*62 
^---fey h ) . PMR tJJ-ff&t/HPLC{i:c:<7)^^o^t;-&ti3!)*xdfy2lt>'xy KSttfils 

gAflil- ^ y (9,9- i.^'-n- }Vy V - }V-2,1' -'y ^ }V) 

ISM L/^S-^KJEfl t 2.7-i>'^ D P-9,9- ir'-n- ^ ^^r 7 ;k :t V ^ (4. 03g. 
lO.OS U -y ;W ^' P 'J H-2.2'-t: h' U i^'^Uft (Ni Hi*:) (43mg. 0.15 

S U^/P), ffilS^'-f i: (1.96g, 30S ^)^)V)RrfV U 7x:x;l/*X7 < y (TPP) ( 

i.3ig. 5S'j*;i')^A<t!t. cLWRjc^^sf^t. ^m-^mmmtzL . ft^t 

S: ilTt U7t , f-;l'r-fe h r S H (DMAcXlOmL)^ JP z. . KJStsCOl^I^ia^ 

?S«l:90"CtlSi6!t . 5.75^Sm, 10mLc7)|g^ h ;i.x y Sr Jp . L . jDSftSr 
ig(t!t« b;l/xy S-lOmL'Cfo. 6.5 B#r^at/7.3 BtPHtfeV^T 2 Ill»nx.;t. Y )V 

X y S: gsjna , JlIflS.V'}S#^3.5 B^HiiftJt. -I «0 S: 150iiiL ^' 

n a * ;l/ A a r L . r ^ * so a n * /l^ A n - U - x a' ;K 1/ - 

^jf-T'y^tTO'CT ISBlprai^^ UJt. *^7«i3.10g . 93 . 9>''« - -fe y h T' -5 7t 
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Ran- '\4-v'>U 



IT) 



39,630 h y . Mn 16,020 H ;P b *> O . ^^ftJS*^ 2. 47-CS)§C:i: 

T&i^^ilJt, m-^S.mltA&fh -0 fz . 5 "C/mintCiJ (t I. ^J^M^^aftgit (DSC)^ 
tlf fci 0 . 193 •CS.t/249 'CSr+'Q^fc-ri. 2-P(?)^i'lK^^-6i'^§iX, C:iX{i:?g 

mmmu- u (9.9- i^-n- i^;U7;l^:t y-2,7'-i/'--f ;P) 
^IS*sN-i^^' n A.df i^;l.fcf n U v=y y (20inL)-c afe I. fc . 



^B^*^ff88t. *Bit^, *l7«i3.30g , 100 >'N°--feyh'C3i-5!t. >fy^w 

y h ttg(i0.54dL/gT-*) o . 

mmmu- ;jt D (9.9- x-n- ^.^r i^;W7 ;W:t y-2.7'-y 

|g^«-&KJiE^t=- «y ^r;l,^' n U K (52mg . 0.4 5 U ^ ;^). 2.2'- t' hf U 'J 
y(62.4mg . 0.4 S'J^;1^), S«S ^ N (5. 76g. SSSU^/l-), at^'TPP(3.76g 

Jl 3- y 5: jfi L o ^ il DMAc {5ml) ^ M I , Km 1^ (0 ^ ^'^ i Mif I . gCC CO » 
JS-C15^^PaiPSi tt •attNi(0)tti!SE^^^^ iirJt . 17inL(0|g«DMAc4'«2,7-i^"^' 
n n-9,9- i/'-n- ^ S/- 71/ 7 ;W :t V y (8. 06g. 20. 0$ U ^ L ;t 2r 

>'Uyi'"-e2li{cfc{tTin;i. a^%4.5 ^^ffr>!t, *|glL7t--KU'7-{i0.35 
il/scr>^ y^Uyhft5JS5:*tTV^;t. 
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^ttgiJlS- ;K U (9.9- -n- ^ ^ 7 :t y -2. 7' -i^ ) O jK;!^ 5 -b ^ 

ya- h LT?g<t%-^r7 ;l'AS:#7t. 381nm I: tt I. ll S J: -? T 316 ;^ 5 
■ty:^^nfz. J5ctii§ix^3K{±3l^j5r»fe-CS) "5 424nm T^i''^-'5ri&;*c*> 

L T 445nm S,i;''475nni T" V -t- irft:*: $• ^ L . Fukudat i Ofg§$iX;t^'< 
? h t± 495nin Srit"C,>i:-tl)7'a-F5rt°-^'3&»^>^-3-CfcO. 425nm f i: T i> 
V -^-5: ^ L ;t . CO :^ ^' h H {i . Fukudaw^ U v-^f^fgHB 



HSfegiJie- ;K 'J (9.9- >>-(4-t-7'f-;l/ f-;l/yo^i/7x-;l/)7;P:tl^>--2, 

^m^liZ-y 'r}Vy n ij F (27mg . 0.2 5 U 2,2'- b' tf U i^y (34iiig 

, 0.22S U * ^L-) . Sie^;^ h (1.5g . 23 5 U t ) S TPP(2. 62g . 10 5 U * /l^ 
)SrAtl/t, i «S:fGtl$-Sfm U . T /l- yf- it EI fS /t L . || « DMAc OOmL) S: 
Jn;l. RJiS^cort^aS: Mff U . 70''C co JST' 1 W rajDStl L T «5tttt^ £ ^4: S 
•lir^o:, 2,7-xrn^ -9,9- >''-(4-t-7'f-;l' v';^ n 7 x 7 ;l':t ^ 

y (7.36g. lO.OS U ^ ;l')S:3n t , 23^ 13 « ^ & o it , EI * ^ r h 9 t H a 7 
^ y (THF){:Jiji L . Cico:^^ 'J-&r5iiiLT*lffi!ft«f-^*L./i. Cicdthf ^ 
^ Q _ ^ y _ X A- 4^ 1/ - - T- ;^ b i; -y 7° t , ^ § 2: X - T ;W t" iti L J^c 
It-fecoa^^lifri: L-rx-T;i.Jf:}itt;K';v-*qf<3ix. i (i 0. 28dL/g<D y 
^W-yh^JK^^tTV^Jt. ^r';i,^j||^'n'7h/77^-^fft::J:-5TMw 31.12 
0 K/UFy. Mn 20,970 K h y . U T 1 . 48iO # S il- 7t . dcOz-KU 
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Lorto. 




o 



Me 

-OSi- 
He 



-C-Bu 



mmmn- (9,9- ^ (4-(2-x-^;l/A.dr-r / ^ ;l^:t'^y)7x-;l/)7;l/:tl^y 
-2.7'-xW )U) 

S:j£lli^TPP(2.62g . 105 2,7-J''7'o^-9.9- x-(4-(2- x-f^yUA. 

^■ty-</i/jr^i^)7i-;t/)7;i^:tP->-(8.9g , ii.TSi;^:;^). '<^it:^ V { 

0.22g, 1.3 SI)*;!'). DMAc{29ibL) 



iVi' u V H (26nig , 0.2 5 U ^ ) S tA' S IS X h (2.0g . 305 U ^ ) ?r JD X 
, 20WP^g^. § -y n U F (20mg)& Jnx. . C: cOii-^ft^ § ^> tC24B#ra 

mt ^ :i t iz X *) . n&<r)nTb LX^^mi^n^tit:, Ciw^U v-«i0.37dL 

/S<n 1/ y h ^iSa . Mw 36, 280 K h y . Mn 20,700 F /L- h >• , 1.75cO#:H- 




C: <0# ^> --K U V- tfOTHF "tiW^jgJi, 389nin tfcV^-C;SIS^«SJRS:;*C^S 
50,000«^:;l^®3Kfi^^, at/f417 ^ 439 S.t/473nin t *j 5 S ^- -b >- ^ 

^ISfflJlS- ;K U (9.9- ~J (2- s.^ )V i/ )V) y )V \^ y -2,1' -i^ )V) 

^{E?s t 2,7->>' 7'n ^ -9,9- ^ (2- x f- ) 7 ;^ :t ^ ^ (2. 75g . 5 5 

U h (o.98g. 155 U Nici2-t:t° i; j>' y igf^^ (21. Smg . 0. 
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075 5 'J ^ ;P')St^TPP(o.66g . 2. 5 5 u ^ ;W) & Ati/:: « . 
TWcmmtzbtz , N->- h-n U y y (BmL) * in;c s n^^i M^W 



R = 2- xf-;U^+i/;U • 

S:{i5^t:2,7->''^ n D-9,9- (2- Xf'/l/'^^Sf 7 ;U:t W (0.92g. 2 S 

'J ^ 2,7-x^ n 0-9,9- i^'-n- A.df J/;l/7 ;l^:t U > (3.2g . 8 5 'J ^ /I') . 
TPPd.Blg . 5.0 5 U NiCl2-h'e U y |g f*: (43mg . 0.15S U 

h {1.968. 30 5. u't>u)ita It: . zcoK^^^m^i . mmxmmm 

fzl. d:\^X'Mkc{10ml) ^Hu I fz . ZCO-M-^mi &0°CX- 7 mm . ^ t T90°CT-15 




- 7" y p*=I T-50°C t'- 
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2- xf-^l/'N+y^U 



ZCDa^V -e-JiO.BSdL/gO-f y'M'y hfiSit. Rl/dSC -cans t89iC COT gS: 

attillO.- ;K U (9.9- y (2- ^ h ^ v - X f- ) 7 :t ^ -2, 7 ' - x 

SJE^ tTPP(2.0g. 7.67S 'J h (2.02g. 30. 9S U * /P)at/f* 

ft^ -y ir;Ko.22g, 1 . 0 5 U ^ ) & A 7t , ^1 OKJS^ ^ ^ L . ^*TfCllI}l 

°c T- 15^^ rsmnifz. t\ ^ *^ t m * t- 7 7 t r is dmf (lomD ) 

Pt'(0 2,7-i^7'n^:-9,9- -J (2- ^ h ^ ;5f ;k ^" - X ^ ;W ) 7 :t U- >- (4 . 96g , 1 
OS U t ) ^ in i !t . SO-C -C 48^ C:cOKJEig-&ft^^a^;^;^ 
v^tc^WL. rJ^UJt. ^' nn;^;Wi>.l&-f v^fgfejt t . IS 7j< R K v j?' :f A 

L T VI . 




R R 



R = CH2CH2CO2CH3 



S_ttJ|21- KyYjy^^y'ry (BCB)^ ^ 7 7°:t U d (9.9- (2-x )V 
)y )V:^ V y -2.1' -'J )V) 

S{E^C2,7-x7'o t-9,9- >''(2- x f- a. df ;p ) 7 ;W =r W y (11 . Og . 20 S 
U * /W). ffilfi:?'^ h (3.92g, 60.05 U * ) . - 7 ^Jl'^W (172mg, 0.65 U ^: 

;i')ayfTPP(2.62g , 105 y AtLTt . ioRjE^S:SP« t, mmx'WLmm 

fcLfz, Za)^m^l,Zh (^-b^t^mmX-y y -y i^tXtS DMF(20inL)) tf O 4-7^ 
o^^y V'i^:? n7"-ri^ (Br-BCB)(1.10g. 6 i U ^JU)^Mtfz. 



(42) #«¥11-510535 
- -fe >- M-y ^ h F o ^ ^ F i: ft C - jt # 1 7t . iS f J O ^ ^ F 

•tT5.1gc7)J,:ilT«Offifl|S:#/S. 




. Ctl{±3S:^l=5r1«StffTS> 0 . Offffi 2: S t T •& . 150 'C t JU « -Tl. i: C: 

mmm22- BCB i^r-v -yr (9.9- i^' (2-X^;l/A.Je 7 y-2.7'-v' 

5.55g(10.05 U ^ ;U) (7) 7 1^ i^^: ^ , 0.54g(3 S (J ^: ;k ) O Br-bcb , 1 
.91g(29.2 5 U ^;l')cOSfS:f ;^ h . 79ing(0.28 5 U ^: ) O :^ <y ^ ;Hi#: . 1.31g 
(5 5 U ^:;l/)<^TPP at/fl0iiiLc!5DMAcS:fflV^Tllli^J21^^ OiiL^t. C:<7)KJ35{4 
got; t Vif I6.5«f Hff -5 it , Z<r>^^1^li. 7°oFyNMR tciOSISLitfc^: 

-5, m = 7.2 Thi z b . mmm2itwitmm^^ ix^^-fz, ^Knmmco 
my 'iivj>,iic.mm^cohbX't^-y h 'Jmmmi>zx m^bfz . zcoy ^ iv 
M.\im.^\,zii\.^xm.i]-^j:mm^xh^ . m^BX'hhz.t^^^Lx\^h . :L<ny ^ 
;UA5:220 T;(:30*ra. U-r 250 T;ti.5 wrasnfi-ri. i: , ^j§tt0 7 >f 

L T VI i, , 

SJIMil- BCB ^ ^ -y 7°:^ U J (9.9- i^' (2- X f- ^ y /l^ ) 7 ;k :t >^ -2 . 7 ' - 
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250inL CO ^ n A & y y ^ liZ^it - -y ^ fV (0.156g . 12 5 U ^r/W). 2,2'- b' 
t° ij i/ y (0.188g . 12SU^;l^). TPP(5.24g . 20 S. U "i: )V) RV^ Wf^ ^ y^ h (7 . & 

4g. 120 s. V =^jv)^mmwm%X'Xiifz . u yj^zi: *) AOTn^icoDMciMit: 

^^tbtt. 2,7-j^'7'n^-9,9- -J{2- Xf-;l^>\df i'/l') 7 /l/:t U y (21.94g . 40 
Br-BCB(2.93g. 16 5 U ^ /I' ) S t>'30mLc7) DMAcCO ?I & CI CO » ji 15 

^^^IfX mML , ;oSJ£?S^!ftSr 80°C f - Hjfe # L /t . 

dORBii-^ife^SillfcJ^ai t . 20O111L (7)A.df y-c#i? L , Ii^±(^JlS:a 
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